Tumoricidal effect of calicheamicin immuno-conjugates using a passive targeting strategy.
Calicheamicin is a potent chemotherapeutic with a low therapeutic index that requires targeting to tumor cells for its use in the clinic. To treat acute myeloid leukemia, calicheamicin has been conjugated to an antibody that recognizes CD33 (gemtuzumab ozogamicin). The application range of this 'active' targeting strategy is limited since it depends on specific antigen expression by tumor cells. This limitation could be reduced by using an antigen-independent 'passive targeting' strategy for calicheamicin. 'Passive targeting' relies on the dysfunctional vasculature of a neoplastic tumor that allows enhanced retention of macromolecules. We studied the efficacy of calicheamicin conjugated to various carrier molecules: i.e. immunoglobulin, albumin or PEGylated Fc fragments. In nude mice, a conjugate of anti-CD33 and calicheamicin accumulates in human tumor xenografts in the absence of detectable amounts of targeting antigen. Passive targeting provided sufficient accumulation of this conjugate to inhibit tumor growth of 10 different CD33-negative xenograft models. This efficacy depended on the use of an acid-labile linker between antibody and calicheamicin. Substitution of immunoglobulin as a carrier with either albumin or PEGylated Fc reduced or eliminated the efficacy of the conjugate. The results showed that using 'non-specific' immunoglobulin for passive targeting of calicheamicin might be an effective mode of cancer therapy.